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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 5-7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sawaoka et al. Patent No. 5,589,523 

Claims 1, 5-7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sawaoka et al. Patent No. 5,589,523. 

1 . Sawaoka et al. discloses a thermosetting resin such as an epoxy resin 
(col. 7, lines 16-34) combined with a curing agent such as a polyamide, a phenol 
novolak resin or an addition reaction product of a bisphenol A or F diglycidyl ether and 
an amine, polyamide, imidazole or guanidine (col. 4, lines 24-25, 34-35, 43 and 48-63; 
and col. 7, lines 35, 37, 40 and 50-54) microencapsulated within a thermoplastic resin to 
a particle size of from 0.1 to 20 urn (col. 2, lines 59-67). The exemplified amount of 
microencapsulated curing agent ranges from 7.2% by weight (col. 13, Example 7, 8 
parts by weight of microcapsule curing agent per 1 1 1 parts by weight of total 
components) to 28.6% by weight (col. 1 1 , Example 2, 20 parts of microcapsule curing 
agent per 70 parts by weight of total components). Other curing agents can be included 
(col. 7, lines 6-7) such as dicyandiamide at a level of 2.7% by weight 
(col. 1 3, Example 7, 3 parts by weight of dicyandiamide per 1 1 1 parts by weight of total 
components). 



Application/Control Number: 10/688,689 Page 3 

Art Unit: 1712 

2. The claimed encapsulated thermosetting adhesive embraces the polymeric 
species of curing agents set forth hereinabove which are thermosetting with the epoxy 
resin and exhibit adhesiveness via its ultimate utility as a prepreg for binding reinforcing 
fibers (col. 8, lines 31-35). The claimed curing agent reactive or causing a reaction with 
the thermosetting adhesive encompasses the other curing agent mixed with the 
microcapsule curing agent which is reactive with such species as the addition reaction 
product of a bisphenol A or bisphenol F diglycidyl ether and an amine, polyamide, 
imidazole or guanidine as the microcapsule curing agent. 

3. Although the other curing agent is directed to the curing of the thermosetting 
resin as opposed to the claimed thermosetting adhesive in the capsule, it would have 
been obvious to select the other curing agent of Sawaoka et al. which will react or 
cause a reaction with both the thermosetting resin and microcapsule curing agent in 
order to obtain a more thoroughly cured product. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 
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Claims 1-4 are rejected under 35 U.S.C. 102(a) as being anticipated by 
CAPLUS accession no. 2003:595414 of the Kessler et al. article. 

4. Kessler et al. sets forth the self-healing of an epoxy resin composite containing a 
ruthenium catalyst with a healing agent of dicyclopentadiene microcapsules having a 
particle size of 16 urn with a urea-formaldehyde shell. 

Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kesssler et al. 

5. Although the claimed proportions of capsules of claims 5 and 6 and the amount 
of curing agent is not recited in the abstract, it would have been obvious to employ a 
level of microcapsules of Kessler et al. within the claimed limits in order to optimize the 
healing of the composite. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kessler et al. in view of Hafner et al. Patent No. 6,235,856. 

6. The claimed amount of up to about 5% by weight of the curing agent is not 
recited. Hafner et al. (cols. 24-25, Examples 1-13) shows the use of 0.3% and 0.5% by 
weight of a ruthenium catalyst for the polymerization of dicyclopentadiene. It would 
have been obvious to use the ruthenium catalyst of Kessler et al. at concentrations of 
0.3% and 0.5% by weight in order to heighten the thermocatalytic activity 

(col. 21, lines 30-35). 
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7. More favorable consideration would be given to the limitation of the capsule size 
in independent claim 1 to about 10 microns or less as defined in claim 15 since the 
closest prior art capsule size is the 16 urn reported in Kessler et al. There is no impetus 
to further reduce the particle size down to the about 10 microns or less found in 

claim 15. Although the Journal of Microencapsulation article by Brown et al. espouses 
microcapsule particle sizes of from 10-110 urn, the publication date of November 2003 
is antedated by the filing date of the instant application of October 16, 2003. The 
Nature artcle by White et al. describes a microcapsule particle size of from 50-200 urn 
which is outside of the claimed maximum of less than about 25 microns. 

8. None of the cited prior art recites the method of self-healing cracks formed in an 
underfill denoted in claims 8-14 and 16 wherein the shell of the capsule is ruptured upon 
encountering a crack in the underfill to fill it. 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

9. CAPLUS accession no. 2002: 1 751 08 of the Sakurai article and CAPLUS 
accession no. 2003:446302 of the Brown et al. article are directed to an epoxy matix 
containing a ruthenium catalyst and dicyclopentadiene microcapsules without the 
claimed particle size of less than about 25 microns. 

10. Noro et al. Patent No. 6,617,046 discloses an epoxy resin underfill with a 
microencapsulated curing accelerator (col. 18, lines 4-17). 

1 1 . Cowger et al. Publication No. 2004/0055686 is drawn to a thermoset polymer 
matrix (page 1, paragraph 17) containing microcapsules of dicyclopentadiene and a 
ruthenium catalyst (page 3, paragraph 29). The claimed epoxy resin as the thermoset 
polymer matrix is not recited since the publication focuses on a tire wherein the matrix is 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Robert Sellers whose telephone number is 
(571) 272-1093. The examiner can normally be reached on Monday to Friday from 
9:30 to 6:00. The fax phone number for the organization where this application or 
proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at (866) 217-9197 (toll-free). 
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